Spatial resolution of phospholipid scramblase 1 (PLSCR1), caspase-3 activation and DNA-fragmentation in the human hippocampus after cerebral ischemia.
Reports on non-neural cells have shown that enhanced activity of the Ca(2+)-dependent/ATP-independent phospholipid scramblase (PLSCR1) is, at least in part, responsible for surface exposure of phosphatidylserine and the collapse of plasma membrane asymmetry in injured or apoptotic cells. To shed some light on mechanisms with a potential to lead to apoptotic death of human neurones following ischemic/hypoxic injury, we examined the immunoreactivity of hippocampal neurones for PLSCR1, caspase-3, cytochrome c and DNA-fragmentation in 22 individuals with clinically symptomatic cerebral ischemia after cardiac arrest or severe hypotension. WE FOUND: (1) significant differences in the percentage of PLSCR1-immunoreactive neurones between controls and short survivors; statistically strong differences between the frequency of immunoreactive neurones among the subfields studied with lowest levels in the CA3; preferential distribution of immunoreactive neurones in controls within the regio entorhinalis, subfield CA1, and hilum. Additionally, these areas exhibited staining of fibre bundles which probably correspond to perforant path, alvear path and collateral's of Schaffer, (2) caspase-3 was upregulated in a region-specific manner with marked activation in the selectively vulnerable hippocampal areas, (3) cytochrome c was redistributed, (4) DNA-fragmentation represented by scattered TUNEL-positive cells increased predominantly during the first 3 days after ischemia, and particularly in the regions of greatest susceptibility to hypoxic injury. This study presents the first evidence that PLSCR1, and probably remodelling of plasma membrane phospholipids (PL), plays a role in ischemic injury in the human hippocampus.